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57 ABSTRACT

The machine employs a forming collar to shape a continuous
web of material longitudinally about a barrel with the longi-
tudinal edges splayed outwardly and over each other. A sew-
ing machine spaced radially from the barrel secures the lon-
gitudinal edges together to form a sleeve having an outwardly
directed flap. In another embodiment, the machine employs
two forming collars to shape a pair of webs about the barrel
with outwardly splayed edges on two sides and two sewing
machines to secure the edges together to form a pair of flaps.
The seam(s) can be sewn at one of a plurality of spacings from
the barrel to form a drainage line element of a different
diameter from a standard diameter without need to adjust or
replace other components of the fabricating machine.

14 Claims, 5 Drawing Sheets
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METHOD FOR MAKING DRAINAGE
ELEMENT

This is a Division of U.S. Ser. No. 12/290,716, filed Nov. 3,
2008.

This invention relates to a drainage element and to an
apparatus and method for making the drainage element. More
particularly, this invention relates to a drainage element for
use in a sewage field, water drainage field, roadside drainage
ditches, retaining walls, ball fields, or where gravel has been
used for drainage and the like.

As is known, drainage elements have been constructed of
loose aggregate, such as foam plastic elements, beads, and
other light weight materials all encased in a net-like sleeve. In
some cases, a perforated plastic pipe has been incorporated in
the drainage element. Various techniques have also been
known for making such drainage elements in a manufacturing
plant so that the individual drainage elements may then be
shipped to a construction site for use. Examples of such
techniques are described in U.S. Pat. Nos. 5,015,123; 5,154,
543; 5,535,499, 5,657,527, and 6,173,483.

Further, use of a netting to contain the aggregate within the
drainage elements while allowing water and/or effluent to
pass through also allows fine particles of solid material to pass
through into the aggregate from the surrounding environ-
ment. As a result, over time, the solid material can build up in
the drainage element to such a degree that the drainage ele-
ment becomes clogged and prevents a flow of water there-
through. In some cases, use has been made of covers in order
to prevent top dirt fill from falling into the drainage elements.
In other cases, such as described in U.S. Pat. No. 6,854,924,
proposals have been made to incorporate a barrier material in
a drainage element between the netting and the aggregate to
prevent the passage of outside media, such as sand, dirt and
soil, through the netting.

In cases where a tubular netting is used in the fabrication of
a drainage element of the above type, the tubular netting
needs to be rucked onto a tube, i.e. drawn concentrically over
the tube and gathered together. Thereafter, the netting can be
drawn off the tube as the netting is filled with aggregate.
Typically, the length of netting rucked onto a tube is sufficient
to fabricate several drainage elements. However, rucking of
the netting onto a tube is time consuming and cumbersome.

Also, as described in co-pending patent application U.S.
Ser. No. 11/591,420, filed Nov. 2, 2006, use is made of a
membrane to encase a mass of light weight aggregate to form
a drainage element that allows water to pass through but
prevents the passage of soil particles into the aggregate.

U.S. Pat. Nos. 6,857,818 and 6,988,852 describe a drain-
age element having a casing with a first part-circumferential
portion, such as a netting, having a plurality of openings
therein for passage of water and a second part-circumferential
portion, such as a plastic web, having a porosity to prevent the
passage of water therethrough.

It is an object of this invention to provide a preassembled
drainage element that provides more drainage capacity than a
conventional preassembled drainage element.

It is another object of the invention to provide a simple
economical method for fabricating a drainage element with a
sleeve with different filtering characteristics.

It is another object of the invention to provide a simple
apparatus for fabricating a drainage element with an encasing
sleeve with different filtering characteristics.

Briefly, the invention provides a preassembled drainage
unit comprising a sleeve having a first peripheral portion of
net material having a pair of outwardly directed flaps and a
second peripheral portion of water permeable membrane
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material having a pair of outwardly directed flaps. The flaps of
each peripheral portion are secured together, for example by
sewing, gluing or otherwise. In addition, a mass of light
weight synthetic aggregate is disposed within the sleeve with
or without a perforated pipe extending through the unit. A
preferred manner of securing the flaps together is with the use
of'a sewing machine that uses one thread to form a chain stitch
to secure the layers of membrane material and net material
together.

In order to stiffen and/or reinforce the overlying flaps, at
least one strip of water permeable membrane material is
secured to a respective flap of water permeable membrane on
an opposite side from a flap of net material. In this way, a flap
of net material is sandwiched between two layers of mem-
brane material.

Several preassembled drainage units may be employed
within a trench or ditch for drainage purposes. Typically, an
array of three preassembled drainage units in side-by-side
relation are employed within a trench with each said unit
including a sleeve having at least one peripheral portion for
the passage of water and a pair of outwardly directed flaps and
a mass of light weight synthetic aggregate disposed within
said sleeve. The units are placed in the trench in spaced
relation to each other with the flaps of each unit disposed in
overlapping relation to a flap of an adjacent unit. In this
arrangement, the overlying flaps serve to space the drainage
units apart in parallel relation thereby creating a larger vol-
ume or space below and between the drainage units for the
passage of effluent from the drainage units into the ground
below.

This arrangement provides for more square feet of drain-
age under the units than a conventional array of drainage units
that are placed in contact with each other.

One or more bridges may be placed below the overlapped
flaps of adjacent units for supporting the flaps during instal-
lation. Each bridge may also have a plurality of perforations
for the passage of effluent from one side to the other. This is
of importance where one drainage unit may be passing more
effluent or water than the adjacent drainage unit.

Alternatively, instead of using bridges, the flaps of adjacent
drainage units may be secured together and stiffened by the
addition and securement of stiffeners to the overlapped flaps.
The stiffeners may be made of plastics, metal, wood and the
like and may be secured to the flaps by means of gluing, bolts,
sewing, and the like.

An array of three drainage units of 10 inch diameter placed
3 inches apart and with the respective flaps of each in over-
lying relation provides more square feet of ground for drain-
age under the drainage units than three drainage units of 12
inch diameter and without flaps placed side-by-side and in
contact with each other.

The drainage units may be secured together after manufac-
ture via the flaps for shipment in a composite drainage unit
assembly and to facilitate employment in the field. For
example, three to ten or more of the drainage units may be
secured together in parallel by securing the flaps of adjacent
drainage units together, such as by sewing, gluing, heat seal-
ing, adhesive sealing and the like, with or without a stiffener.
The drainage units may then be rolled up in parallel into a
bundle for shipment. Upon arrival at a site of use, for example,
the base of an outdoor Har Tru® type tennis court under
construction, the bundle may be unrolled to dispose the drain-
age units in parallel as a single layer of drainage units. Where
the drainage units have perforated pipes extending there-
through, one or more drainage units of another bundle may be
unrolled and connected to the prior laid drainage units to
cover the entire area under the tennis court being constructed.
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A header pipe may then be connected in common to the
perforated pipes extending from the lowermost ends of the
drainage units to collect water therefrom as well as to an
outlet pipe to carry off the collected water. The drainage units
may then be covered by the usual layers of material used in
such tennis courts.

The preassembled drainage units may also be made of all
membrane material or all net material. In this case, the inven-
tion provides a preassembled drainage unit comprising a
sleeve having at least one water permeable section and a pair
of longitudinally disposed and outwardly directed flaps at
oppositely disposed sides thereof; and a mass of light weight
synthetic aggregate disposed within said sleeve.

The invention also provides a method of making a preas-
sembled drainage unit comprising the steps of forming a
continuous web of membrane material about one side of a
longitudinally extending barrel with longitudinal edges
thereof splayed outwardly, forming a continuous web of net
material about an opposite side of the barrel with longitudinal
edges thereof splayed outwardly and securing the longitudi-
nal edges of the membrane material to the longitudinal edges
of the net material to form a sleeve having a first peripheral
portion of net material, a second peripheral portion of water
permeable membrane material and a pair of outwardly
directed flaps.

In accordance with the method, a forward end of the sleeve
is closed outside the barrel and the closed end of the sleeve is
moved longitudinally away from the barrel while passing a
mass of light weight synthetic aggregate through the barrel
and into the sleeve. The back end of the sleeve is closed
outside the barrel after filling of a predetermined length of the
sleeve with the aggregate to form a preassembled drainage
line unit.

The method may also employ a step of incorporating a
perforated pipe within the preassembled drainage line unit.

In another embodiment, the invention provides a method of
making a preassembled drainage unit comprising the steps of
forming a continuous web of material about a longitudinally
extending barrel with longitudinal edges thereof splayed out-
wardly, securing the longitudinal edges of the material
together along a seam spaced a predetermined distance from
the barrel to form a sleeve having an outwardly directed flap,
closing a forward end of the sleeve outside the barrel, moving
the closed end of the sleeve longitudinally away from the
barrel while passing a mass of light weight synthetic aggre-
gate through the barrel and into the sleeve and thereafter
closing a back end of the sleeve outside the barrel after filling
of a predetermined length of the sleeve with the aggregate to
form a preassembled drainage line unit of standard diameter.

In this latter embodiment, the predetermined distance of
the seam can be adjusted to fabricate a drainage line unit of
different diameter from the standard diameter.

The invention also provides a machine for making a pre-
assembled drainage unit. The machine is characterized in
having a barrel; at least one forming collar for forming a
continuous web of material longitudinally about the barrel
with longitudinal edges thereof splayed outwardly; means for
securing the longitudinal edges of the web of material
together along a seam spaced at one of a plurality of prede-
termined distances from the barrel to form a sleeve having an
outwardly directed flap; means for moving the sleeve longi-
tudinally away from the barrel; and a blower for passing a
mass of light weight synthetic aggregate through the barrel
and into the sleeve.

The means for securing the longitudinal edges of the web
of material together may be a sewing machine, a hot melt
gluing machine, an ultrasonic heat sealing machine and the
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like. In the case of a sewing machine, a chain stitch or the like
is used to form the seam and the sewing machine is adjustably
positioned relative to the barrel to form the seam at one of a
plurality of predetermined distances spaced from the barrel to
fabricate a drainage line unit of a different diameter from a
standard diameter. In the case of other means for securing the
longitudinal edges of the web of material together, each
means would be adjustable relative to the barrel to form the
seam at different spacings from the barrel to permit the for-
mation of drainage line elements of different diameters with-
out a need to change the components of the machine.

The barrel of the machine may be configured to produce
drainage line units of different cross-sectional shapes, such as
circular, square, rectangular, oval and the like. For example,
the end section of the barrel may be shaped to produce the
drainage unit desired or an extender may be added to the end
of the barrel to produce the shape desired.

These and other objects and advantages of the invention
will come more apparent from the following detailed descrip-
tion taken in conjunction with the drawings wherein:

FIG. 1 illustrates a perspective view of a preassembled
drainage line unit in accordance with the invention;

FIG. 2 illustrates a cross sectional view of a modified
drainage unit in accordance with the invention;

FIG. 3 illustrates three drainage units side by side with the
flaps pointing up in accordance with the invention;

FIG. 4 illustrates three drainage units side by side with the
flaps resting on each other in accordance with the invention;

FIG. 5 illustrates a view similar to FIG. 4 with a bridge
below and in support of the flaps in accordance with the
invention;

FIG. 6 illustrates a perspective view of a bridge in accor-
dance with the invention;

FIG. 7 illustrates a perspective view of a stiffener secured
in place on a pair of overlapped flaps in accordance with the
invention;

FIG. 8illustrates a schematic view of a machine for making
a drainage unit in accordance with the invention;

FIG. 9 illustrates a schematic view of an intermediate part
of the machine of FIG. 8;

FIG. 10 illustrates a part perspective view of an end section
of'a modified barrel for making a drainage unit in accordance
with the invention;

FIG. 11 illustrates a view of the modified barrel during
manufacture of a drainage unit in accordance with the inven-
tion.

Referring to FIGS. 1 and 2, the preassembled drainage line
unit 10 is constructed of a sleeve 11, a mass of light weight
synthetic aggregate 12 disposed within the sleeve 11 and,
optionally, with a perforated pipe 13 disposed within the
aggregate 12 either centrally or offset from the center, as
shown in FIG. 2, and extending outwardly of the sleeve 11 at
each of two opposite ends of the drainage unit 10.

The sleeve 11 is of tubular shape, e.g. of cylindrical cross-
section and is formed with a peripheral proportion of net
material 14 and a separate second peripheral portion of a
water permeable membrane material 15. As indicated in FI1G.
2, each peripheral portion of material has a pair of radially
outwardly directed flaps 16, 16' disposed in overlying contact
relation and secured to each other.

The net material 14 has mesh openings that are large
enough to allow water and solids to pass through and is
particularly useful for septic tank systems. The membrane
material 15 is made of spun bonded polyester material that is
characterized in being water permeable but in being fine
enough to stop solids such as sand and dirt from passing
through.
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When a drainage unit 10 is in use, the net material 14 is
placed downwardly while the membrane material 15 is placed
upwardly.

When a drainage line unit 10 is used in a septic system, the
membrane material 15 prevents solids from passing down-
wardly into the unit 10. Clogging of the aggregate 12 within
the drainage line unit 10 can thus be prevented.

The flaps 16, 16' may be secured together in any suitable
manner, such as by sewing, heat sealing and/or gluing. In
addition, a strip of water permeable membrane material 17
may be secured to the flap 16 of the membrane material 15 on
an opposite side from the flap 16' of the net material 14 so as
to sandwich the net material between two layers of membrane
material. This also serves to reinforce and/or stiffen the
secured together flaps 16, 16'. In order to improve the stiff-
ening characteristics, the added strip 17 may be made of a
greater thickness or ply than the membrane material 15. For
example, where the membrane material has a thickness of 42
inches the added strip 17 may have a thickness of 32 inches.

The flaps 16, 16' are a size to extend outwardly from the
drainage line unit 10 a distance of from 3 to 6 inches or more
depending upon the use of the flaps 16.

As shown in FIG. 1, each end of the sleeve 11 of the
drainage line unit 10 is bunched up and a tie 18 is disposed
about the bunched up end to close the unit 10. Where a pipe
extends through the sleeve 11, each end of the sleeve 11
would be secured by a tie 18 directly to the pipe.

Referring to FIG. 3, a plurality of drainage line units 10, for
example three units, can be placed in a trench 19 in side-by-
side parallel relation with the flaps 16 ,16' disposed in an
upwardly directed manner to serve as barriers to prevent the
passage of soil 19" from passing downwardly between the
drainage units 10. As shown, the flaps 16, 16' are placed in
contact at the upper ends with either the flaps of an adjacent
unit 10 or the sidewall of the trench 19.

Alternatively, the drainage line units 10 may be arranged
with the flaps 16 directed downwardly (not shown) so as to
add more protection for the net material 14 within the lower
half of each drainage unit. That is, the flaps 16 cover the upper
ends of the net material 14 so as to prevent soil and debris
from passing through the upper ends of the net material 14
and into the aggregate 12. This reduces the risk of the aggre-
gate becoming clogged with dirt and debris over time. Where
necessary, the flaps 16,16' may be made of a width to cover
50% to 95% of the circumferential periphery of the lower half
of the unit leaving a small strip of netting exposed for the
outflow of an effluent, for example in a septic system.

Referring to FIG. 4, wherein like reference characters indi-
cate like parts as above, an array of three drainage line units 10
are disposed in parallel within a trench 19 with the flaps 16,16’
of adjacent units 10 being disposed in overlapping relation.
As illustrated, the overlapped flaps 16, 16' are disposed hori-
zontally within the trench 19. Also, as shown, the centermost
drainage unit 10 is provided with a perforated pipe 13 that is
disposed asymmetrically within the unit 10 to provide for
more aggregate 12 below the pipe 13 than above the pipe 13.
The remaining units 10 may be without pipes as shown or
may also have pipes extending therethrough in centered or
off-center manner.

Where each drainage unit 10 has a diameter of 10 inches
with flaps of 3 inch width, the drainage line units 10 are
spaced apart a distance of 3 inches, i.e. the distance defined by
the overlapped flaps 16. The drainage line units 10 are thus 13
inches on center and have a width W of drainage surface area
of 36 inches below the units 10. This provides the same
volume for drainage surface area as three drainage units of 12
inch diameter in side-by-side contacting relation, i.e. being 12
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inches on center. Thus, the use of the flaps 16, 16' allows the
use of a smaller diameter of unit 10 and thereby less aggre-
gate. Conversely, for drainage unit diameter of 12 inches and
flaps of 3 inches, the width W of drainage surface area below
the units would be 42 inches thereby providing a greater
volume for drainage.

Referring to FIG. 5 wherein like reference characters indi-
cate like parts above, one or more bridges 20 are disposed
under the overlapped flaps 16, 16' in supporting relation. The
bridges 20 rest on the base of the trench 18 and may be of any
suitable length and material to permit use in supporting the
flaps 16, 16' during installation. For example, the bridges 20
may be made of aluminum, plastic, wood, cardboard, and the
like. The bridges 20 facilitate the placement of the drainage
line units 10 in place with the flaps 16, 16' in a proper hori-
zontal position for use.

As indicated in FIG. 6, each bridge 20 of U-shape with a
flat top 21 and depending legs 22 formed with one or more
rows of perforations 23 for the passage of effluent and water.

Alternatively, instead of using bridges 20, the flaps 16,16'
of adjacent units may be secured together by heat sealing,
ultrasonic sealing, clips, stapling, or otherwise, to form a
self-supporting bridge.

Referring to FIG. 7, the flaps 16 of adjacent drainage line
units 10 may be secured together and stiffened by the addition
and securement of a stiffener 24 to the overlapped flaps 16,
16'. The stiffener 24 may be made of a strip of plastics, metal,
wood and the like and may be secured to the flaps 16, 16' by
means of bolts 25 that pass through the stiffener 24 and flaps
16, 16' and are threaded into nuts 26 on the opposite side of the
flaps 16, 16'. Alternatively, the stiffener may be secured in
place by gluing, sewing and the like.

Typically, the stiffeners 24 are secured to the flaps 16, 16'
after fabrication of a drainage line unit 10 and in the fabrica-
tion plant. This allows a plurality of drainage line units of
equal length to be made and secured together in parallel
side-by-side relation. These articulated units may then be
rolled up in parallel into a bundle of three or six or ten or more
units for shipment. Such bundles may be easily unrolled at a
job site for laying within a prepared ditch of trench.

The provision of the flaps 16 on the preassembled drainage
line units 10 is particularly useful in a drainage system com-
prised of a plurality of preassembled drainage line units 10
wherein at least some of the drainage line units 10 are dis-
posed in at least two parallel rows. In this system, each drain-
age line unit 10 in a respective one of the rows includes a
sleeve 11 having at least one flap 16 extending outwardly
thereof and a mass of light weight synthetic aggregate 12
disposed within the sleeve 11. The sleeve 11 may be made of
any suitable material, such as all membrane or all netting or a
combination of each or of netting with a layer of paper or the
like inside or outside the netting.

The flap 16 of each unit 10 in a respective row may be
directed upwardly to contact the flap 16 of a drainage line unit
10 in the adjacent row, such as shown in FIG. 3 or the flaps 16
may be disposed in overlying relation to space the drainage
line units 10 in the rows apart, such as shown in FIG. 4.

Referring to FIG. 8, wherein like reference characters indi-
cate like parts as above, a machine 27 for manufacturing a
drainage line unit employs a barrel 28 through which a per-
forated pipe 13 with perforations 29 may be guided via a
guide tube (not shown) in centered or offset relation and
through which the aggregate 12 may be blown within the
annular space between the guide tube and the barrel 28.

In addition, a forming collar 30 is disposed around the
lower half of the barrel 28 in order to deform a continuous
web of membrane material 15 into a semi-cylindrical shape
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with the longitudinal edges splayed outwardly to form the
flaps 16. A similar forming collar 31 is disposed over the
upper half of the barrel 28 to shape a continuous web of net
material 14 into a similar semi-cylindrical shape with the
longitudinal edges splayed outwardly to form the flaps 16'. A
10 inch Dual Collar from Forming By Ernie, Inc. of Houston,
Tex. may be used to form the two webs 14,15.

As the two deformed webs of material 14, 15 are brought
together on the barrel 28, the flaps 16,16' are guided over each
other along the sides of the barrel 28. In addition, a separate
strip of water permeable membrane material 17 is supplied on
top of each flap 16' of net material 14 from a suitable supply
roller assembly 32 (only one of which is indicated in FIG. 8)
located to each side of the barrel 28.

Referring to FIG. 9, the machine 27 also employs two
sewing machines 33, one on each side of the barrel 28 for
securing the overlying flaps 16', 16 and strip 17 are secured
together so that each flap of net material 14 is sandwiched
between two layers of membrane material 15,17. Preferably,
each sewing machine 33 is of a type to secure the flaps 16, 16'
and strip 17 together using a chain stitch.

After securement of the flaps 16,16' of the two streams of
deformed webs of material 14,15, the resulting sleeve 11 is
directed off the end of the barrel 28, for example by a pair of
capstans 34 that have endless belts 35 driven in a direction to
drive the sleeve 11 over and off the barrel 28.

At the start of an operation to make a drainage unit, the
forward end of the sleeve 11 is closed on itself downstream of
the end of the barrel 28 or secured to a perforated pipe 13
extending from the barrel 28. Operation of the machine 27
then proceeds so that the perforated pipe 13 is fed through and
out of the barrel 28 while the attached sleeve 11 is pulled
along with the pipe 13 and driven by the capstans 34. In the
case where there is no pipe 13, the sleeve 11 is positively
driven off the barrel 28 by the capstans 34.

At the same time as the pipe is being driven, aggregate 12
is blown through and out of the barrel 28 and into the closed
end of the sleeve 11 until a desired length of drainage unit has
been formed. At that time, blowing of the aggregate 12 is
stopped and the sleeve 11 is secured to the perforated pipe 13,
or to itself in the absence of a pipe, to form the back end of a
drainage unit. The sleeve 11 is then cut at that point to separate
the drainage unit from the next drainage unit to be formed in
the same manner.

Where a series of drainage units are being fabricated, the
back end of the sleeve 11 is tied to the pipe 13, or to itself, at
two spaced apart points and cut between those two points so
as to simultaneously form the back end of one drainage unit
and the forward end of the next drainage unit.

The barrel 28 of the machine is typically made as a tube of
constant circular cross-section. Alternatively, the barrel 28
may be shaped to have a square or rectangular intermediate
section 36, as shown in FIG. 9, disposed between sections 37
of round or cylindrical cross section (only one of which is
shown). In this embodiment, the sewing machines 33 are
placed adjacent the intermediate section 36 to sew the flaps of
the two webs of material 14,15 and strip 17 together.

An intermediate section 36 of the barrel 28 that is of rect-
angular cross-section is of particular advantage where the two
webs 14,15 of material are disposed without a flap, that is,
with the longitudinal edges of the webs disposed in over-
lapped relation. In this embodiment, the overlapped edges
may be secured together by gluing or heat sealing, such as
described in co-pending patent application Ser. No. 11/591,
420. The outside surface of the barrel 28 may also be provided
with a Teflon strip (not shown) to protect against a hot melt
glue becoming adhered to and building up on the surface of
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the barrel 28. The outside surface of the barrel 28 may also be
provided with a track or rail that provides a hardened flat
surface against which a pressing roller (not shown) may roll
in order to press the overlapped edges of the webs of material
14, 15 and strip 17 together. In this respect, the web of mem-
brane material 15 would be located against the track and the
strip of membrane material 17 would be disposed to the
opposite side of the web of net material 14 so as to sandwich
the net material between two layers of membrane material.
Use of a hot melt glue to secure the two layers of membrane
material would then be used. The pressing roller would insure
that the two layers of membrane material are pressed together
to secure the net material in place.

The intermediate section 36 of the barrel 28 may have the
guide tube for the pipe 13 centered therein while the follow-
ing circular section 37 of the barrel 28 is offset downwardly
from the intermediate section 36 with the guide tube for the
pipe thus being offset from the axis of the circular section 37.
In this embodiment, the pipe 13 becomes disposed in an
off-centered position with a drainage unit 10 as shown in FIG.
2.

Further, instead of using a cylindrical section 37, the barrel
28 may have an end section of ovate or rectangular shape to
form a preassembled drainage line unit of like cross-sectional
shape.

Typically, a standard size drainage element fabricated on
the machine 27 is of a 10 inch diameter with flaps of 6 inch
width. In this respect, the barrel has an outside diameter of 10
inches and the sewing machines 33 are positioned adjacent
the barrel 28 to form a stitched seam that is close to the barrel
28. Thus, as the resulting sleeve 11 is moved off the barrel 28
and aggregate 12 is blown into the sleeve 11, the sleeve 11 is
able to expand under the blowing force on the aggregate into
a circular cross-section of an inside diameter of slightly more
than 10 inches.

In order to fabricate a larger diameter drainage element,
each sewing machine 33 is moved away from the barrel 28,
e.g.by 1 inch. The resulting seam that is stitched into the flaps
16,16' allows the webs 14,15 to expand between the two
seams into a larger diameter than 10 inches. For example,
moving each sewing machine by 1 inch farther from the barrel
28, provides an added 4 inches to the circumference of the
sleeve 11. This calculates to an increase in diameter of the
sleeve 11 and, thus, the drainage element of 1.3 inches.

The machine 27 is, thus, able to fabricate drainage ele-
ments of different diameters without having to replace the
barrel 28, the forming collars 30,31 or other components of
the machine 27. The only adjustments are those required to
move the sewing machines 33 relative to the barrel 28.

The same technique may also be used where a single web
of material, such as a web of membrane material, is formed
into a sleeve with two longitudinal edges formed into a flap. In
this case, only one of the two sewing machines 33 is used to
stitch a seam into the flap. This sewing machine 33 may be
moved, as above, relative to the barrel 28 to allow the result-
ing sleeve to expand to a larger diameter than the standard
diameter.

Referring to FIGS. 10 and 11, wherein like reference char-
acters indicate like parts as above, the 28' barrel may be
formed with an end section including a first portion 38 having
arectangular cross-section and an adjacent second portion 39
having a rectangular cross-section of increasing size relative
to the first portion 38 in at least one transverse direction, i.e.
vertically upward and vertically downward. The second por-
tion 39 is also provided with a plurality of vent openings 40
for the passage of air from within the barrel 28'.
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During operation, as the sleeve 11 is moved off the barrel
28' in the direction indicated by the arrow A and the perfo-
rated pipe 13 is being moved forwardly, aggregate 12 is blown
through and out of the barrel 28' into the sleeve 11 and about
the pipe 13. During passage through the enlarged portion 39,
the aggregate 12 is compacted so that the individual elements
of the aggregate 12 interlock with each other and, thereby,
retain the shape of the enlarged portion 39. At the same time,
air is vented through the vent openings 40 out of the barrel 28'.

By way of example, the barrel 28' may be used to form a
preassembled drainage unit of generally rectangular shape
(with bowed sides) with a width of 36 inches and a height of
12 inches. The drainage unit may optionally have a perforated
pipe extending therethrough either on center or off center.
Such a drainage unit may be easily shipped in large numbers
within a minimum of space to a construction site having a
trench of a nominal 36 inch width. The drainage units may
then be deposited into the trench and interconnected in the
usual manner in a minimum of time relative to using a trian-
gular array of three drainage units wherein the uppermost
drainage unit has a pipe while the other drainage unit have no
pipe.

Alternatively, a vented extender (not shown) may be
removably mounted on an end of the intermediate section 36
of the barrel 28 instead of the circular section 37. In this case,
the extender would have a cross-section of greater area than
and different shape from the cross-section of said barrel. As
above, during operation, air would pass out of the vents of the
extender while the aggregate 12 is compacted so that the
individual elements of the aggregate 12 interlock with each
other and, thereby, retain the shape of the enlarged extender.

The method and machine 27 described above may also be
used to make drainage units with flaps 16,16' wherein the
sleeve 11 is made of all net material, i.e. from two webs of net
material wherein the flaps are secured together using, e.g. two
tapes that are secured to the outside of the net material and
glued or sewn or otherwise adhered to each other through the
flaps of net material. Likewise, the sleeve 11 may be made of
all membrane material, i.e. from two webs of membrane
material wherein the flaps are secured together by sewing,
gluing or other suitable means.

The invention thus provides a preassembled drainage ele-
ment that provides more drainage capacity than a conven-
tional preassembled drainage element.

The invention further provides a simple economical
method for fabricating a drainage element with a sleeve with
different filtering characteristics and a simple apparatus for
fabricating a drainage element with an encasing sleeve with
different filtering characteristics.

The invention also provides a machine that can be used to
fabricate drainage elements of different diameters with minor
adjustments to the machine.

What is claimed is:

1. A method of making a preassembled drainage unit com-
prising the steps of

forming a continuous web of membrane material about one

side of a longitudinally extending barrel with longitudi-
nal edges thereof splayed outwardly;

forming a continuous web of net material about an opposite

side of the barrel with longitudinal edges thereof splayed
outwardly;

securing said longitudinal edges of the membrane material

to said longitudinal edges of the net material to form a
sleeve having a first peripheral portion of net material, a
second peripheral portion of water permeable mem-
brane material and a pair of outwardly directed flaps;
closing a forward end of the sleeve outside the barrel;
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moving the closed forward end of the sleeve longitudinally
away from the barrel while passing a mass of light
weight synthetic aggregate through the barrel and into
the sleeve; and

thereafter closing a back end ofthe sleeve outside the barrel

after filling of a predetermined length of the sleeve with
the aggregate to form the preassembled drainage line
unit.

2. The method as set forth in claim 1 which further com-
prises the steps of

closing the forward end of the sleeve on a perforated pipe

extending outside the barrel;

passing the perforated pipe through the barrel while mov-

ing the closed forward end of the sleeve longitudinally
away from the barrel and passing the mass of light
weight synthetic aggregate through the barrel and into
the sleeve; and

closing the back end of the sleeve on the perforated pipe

after filling of the predetermined length of the sleeve
with the aggregate to form the preassembled drainage
line unit.

3. The method as set forth in claim 1 which further com-
prises the step securing at least one strip of water permeable
membrane material to a respective flap on an opposite side
from the net material.

4. The method as set forth in claim 1 which further com-
prises the step securing a stiffener to a respective flap.

5. A method of making a preassembled drainage unit com-
prising the steps of

forming a first continuous web of material about one side of

a longitudinally extending barrel with longitudinal
edges thereof splayed outwardly;

forming a second continuous web of material about an

opposite side of the barrel with longitudinal edges
thereof splayed outwardly;

securing said longitudinal edges of first web to said longi-

tudinal edges of'said second web to form a sleeve having
afirst peripheral portion, a second peripheral portion and
a pair of outwardly directed flaps;

closing a forward end of the sleeve outside the barrel;

moving the closed forward end of the sleeve longitudinally

away from the barrel while passing a mass of light
weight synthetic aggregate through the barrel and into
the sleeve; and

thereafter closing a back end ofthe sleeve outside the barrel

after filling of the predetermined length of the sleeve
with the aggregate to form the preassembled drainage
line unit.

6. The method as set forth in claim 5 wherein said first web
and said second web are made of different materials.

7. The method as set forth in claim 5 wherein said first web
and said second web are made of the same materials selected
from the group consisting of net material having mesh open-
ings for the passage of water and solids and water permeable
material characterized in being fine enough to stop the solids
from passing through.

8. A method of making a preassembled drainage unit com-
prising the steps of

forming a continuous web of material about a longitudi-

nally extending barrel with longitudinal edges thereof
splayed outwardly,

securing the longitudinal edges of the material together

along a seam spaced a predetermined distance from the
barrel to form a sleeve having an outwardly directed flap,
closing a forward end of the sleeve outside the barrel,
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moving the closed forward end of the sleeve longitudinally
away from the barrel while passing a mass of light
weight synthetic aggregate through the barrel and into
the sleeve, and

thereafter closing a back end of the sleeve outside the barrel
after filling of a predetermined length of the sleeve with
the aggregate to form the preassembled drainage line
unit of predetermined diameter.

9. The method as set forth in claim 8 the predetermined
distance of the seam is adjusted to fabricate a drainage line
unit of different diameter from said predetermined diameter.

10. A method of forming a series of drainage units com-
prising the steps of
forming a first continuous web of material about one side of
a longitudinally extending barrel with longitudinal
edges thereof splayed outwardly;

forming a second continuous web of material about an
opposite side of the barrel with longitudinal edges
thereof splayed outwardly;

securing said longitudinal edges of first web to said longi-
tudinal edges of'said second web to form a sleeve having
afirst peripheral portion, a second peripheral portion and
a pair of outwardly directed flaps;

closing a forward end of the sleeve outside the barrel;
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moving the closed forward end of the sleeve longitudinally
away from the barrel while passing a mass of light
weight synthetic aggregate through the barrel and into
the sleeve; and

thereafter closing the sleeve at two spaced apart points

outside the barrel after filling of the predetermined
length of the sleeve with the aggregate to simultaneously
form a back end of one preassembled drainage unit and
to form a forward end of a next drainage unit in the series
of drainage units.

11. The method as set forth in claim 10 further comprising
the step of cutting the sleeve between said two points to
separate the preassembled drainage unit from the next drain-
age unit in the series of drainage units.

12. The method as set forth in claim 11 further comprising
the steps of claim 11 to form a plurality of preassembled
drainage units.

13. The method as set forth in claim 12 further comprising
the step of securing the flap of each preassembled drainage
unit of said plurality of preassembled drainage units to the
flap of an adjacent preassembled drainage unit of said plural-
ity of preassembled drainage units to secure the plurality of
preassembled drainage units in parallel side-by-side relation.

14. The method as set forth in claim 13 further comprising
the step of rolling the plurality of preassembled drainage units
into a bundle for shipment.

#* #* #* #* #*
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